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The optical chip 
University of Toronto has devel- 
oped a hybrid plastic that can 
produce light at the wave- 
lengths used in fibreoptic com- 
munication.The plastic embed- 
ded with quantum dots - crys 
tak just 5nm in size - convert 
electrons into photons, using a 
particularly promising class of 
nanocrystals. Ted Sargent, who 
holds the Nortel Networks 
Canada Research Chair in 
Emerging Technologies led the 
team which created nanocrys- 
tals of lead sulphide (PbS) using 
a cost-effective technique allow- 
ing work at room pressure and 
at temperatures of less than 
150oCTraditionally, creating the 
crystals used in generating light 
for fibreoptic communications 
means working in a vacuum at 
temperatures of 60~800°C. 
Despite the precise way in 
which quantum dot nanocrys 
tals are created, the surfaces of 
the crystals are unstable.To sta- 
bilise them, the team placed a 
special layer of molecules 
around the nanocrystals.The 
crystals were combined with a 
semiconducting polymer materi- 
al to create a thin, smooth 
hybrid filmWhen electrons 
cross the conductive polymer, 
they encounter what are essen- 
tially ‘canyons’, with a quantum 
dot located at the bottom. 
Electrons fall over the canyon 
edge and reach the bottom 
before producing lightThe 
team tailored the stabilising 
molecules so they would hold 
special electrical properties, 
ensuring a flow of electrons 
into the light-producing 
canyons.The light colours gen- 
erated ranged from 1300- 
16OOmn in wavelength.The 
team reports electrolumines- 
cence corresponding to an 
internal quantum efficiency of 
1.2%.“0ur work represents a 
step towards the integration of 
many fibre-optic communica- 
tions devices on one chip,” says 
Sargent.“Our hybrid plastic can 
convert electric current into 
light, with promising efficiency 
and with a defined path 
towards further improvement. 
With this light source combined 
with fast electronic transistors, 
light modulators, light guides 
and detectors, the optical chip 
is in view.” 
MEMS facility at Crolles 
Tronic’s Microsystems has a new 
MEMS production facility in 
Crolles, France. The company is 
inserting a clean room in an 
existing facility, which is 
expected to be complete by 
July, with full volume production 
achieved by the end of the year. 
This follows the final closure of 
the company’s second round of 
financing and the appointment 
of the new CEO, Peter Pfluger. 
“Timing and conditions are per- 
fect now for this strategic 
investment. It will make 
Tronic’s Microsystems a most 
competitive entity for custom 
MEMS manufacturing, open and 
ready for new products and 
customers,” said Pfluger. 
Currently, the company is 
ramping up its production 
of high performance custom 
inertial sensors based on 
specialised thick silicon-on- 
insulator (SOI) micromachin- 
ing processes. The new facility 
which is near to Grenoble will 
be equipped with 4 and 6 inch 
compatible equipment to satis- 
fy high-tech market and user 
needs. 
The new state-of-the-art 
facility will at first encompass 
a production area of 7,000ft2 
with 4,3OOft2 of clean room 
and be fully dedicated to 
production of high-end MEMS 
based custom components. 
Capacity will be 10,000 
wafers/year. 
Substrate apertures reach 200nm 
An improved process to pro 
duce apertures in semiconduc- 
tor substrates has been devel- 
oped by a German university 
These apertures are used e.g. 
in near-field scanning 
microscopy.A silicon dioxide 
coating between the first etch- 
ing step (pyramidal pits) and 
the second selective etching 
process allows the production 
of reproducible apertures with a 
breadth of less than 200mn. 
Wet chemical etching is avoid- 
ed.Apertures can have dot or 
linear shape.The university is 
looking for license or collabom- 
tion agreements. 
The procedure consists of the 
following steps: 
*Equipping the upper side of a 
substrate with a masking layer. 
*Creating pyramidal incisions 
by anisotropic etching. 
*Thermal oxidation in order to 
equip the upper side of the sub 
strate with a layer of silicon 
dioxide. 
?? Plasmaetching, utilising the 
distribution of the etching rate 
angles, to open the layer of the 
silicon dioxide at the peak of 
the incision. 
?? Using a plasmaetching device 
in the available “drilling canal” 
in the semiconductor substrate, 
the aperture can be deepened. 
The breadth of the canal is less 
than 2OOmn and can be closed 
further with thermal oxidation. 
The apertures obtained are used 
in near-field scanning micro- 
scopy, mechanical and optical 
filters, membranes, ultra-small 
contacts, ultra-small trench 
capacitors, etching masks, filed 
effect transistors, micro-mechan- 
ical sensors, and calibration stan- 
dards for microscopy. 
